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结构域的晶体结构，在具有 1280 种旧药物的 Drugbank 2.0 数据库中进行 Glide
筛选，筛选出了 15化合物进行 BIAcore测试其对 RXRα的结合和进行报告基因
测定其对 RXRα 转录活性的影响。研究结果表明他汀类化合物匹伐他汀和氟伐
他汀可以结合到到 RXRα的配体结合结构域经典口袋，KD值分别为 13.30 μM和
11.04 μM，并且匹伐他汀和氟伐他汀可以作为 RXRα的转录拮抗剂。多潘立酮和
马来酸罗格列酮同样可以结合 RXRα 的配体结合结构域经典口袋，KD值分别为





















In eukaryotic organisms, nuclear receptor is a very important class of proteins, 
regulating a variety of biological functions. In this study, we focused on the nuclear 
receptor RXRα as the research object, divided into two parts. 
RXRα is a member of the nuclear receptor family and can mediate a variety of 
biological functions including homeostasis, metabolic balance, cell differentiation, cell 
apoptosis and other functions, RXRα in the liver is highly expressed, and in the process 
of liver fibrosis, expression of RXRα is downregulation. Based on this, I found that 
RXRα ligand K-80003 can inhibit liver fibrosis, hoping to explain RXRα is how to 
participate in the regulation of liver fibrosis through K-80003. In this study, K-80003 
can inhibit the activation of hepatic stellate cells and reduce the production of 
extracellular matrix at the cellular level. At the animal level, K-80003 can improve 
CCl4-induced liver injury and hepatic fibrosis induced by liver injury. In addition, K-
80003 inhibits the transcriptional activation of Smad but does not affect the 
phosphorylation of Smad2/3 in the process of inhibiting the activation of hepatic stellate 
cells, further, I found that K-80003 decreased ATP levels by inhibiting RXRα, which 
led to AMPKa phosphorylation to inhibit the transcriptional activation of Smad and 
liver fibrosis. 
In addition, we discuss virtual screening and experimental validation identify 
novel modulators of nuclear receptor RXRα from Drugbank database. Retinoid X 
receptor alpha (RXRα), an important ligand-dependent transcription factor, is 
associated with various cancers and metabolic and neurodegenerative diseases. 
Therefore, it has been a crucial target in modern drug discovery. In this study, Drugbank 
2.0 with 1280 old drugs were virtually screened by Glide according to the crystal 
structure of ligand-binding domain (LBP) of RXRα. 15 compounds selected were tested 
for their binding and transcriptional activity toward RXRα by Biacore or reporter gene 
assay. The identified new scafford ligand of RXRα, Pitavastatin, was chemically 

















could bind to the LBP of RXRα (KD = 13.30 μM and 11.04 μM, respectively) and serve 
as transcriptional antagonists of RXRα. On the contrary, Domperidone and 
Rosiglitazone maleate could bind to the LBP of RXRα (KD = 8.80 μM and 15.01 μM, 
respectively) but serve as transcriptional agonists of RXRα. 
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A/B区为 N-末端调节结构域，含有转录激活功能域 1（Activation Function 1, 
AF-1），其作用不依赖于配体的存在[5]。 AF-1的转录激活活性通常非常弱，但其
可以与E区的AF-2协同调控基因表达。A/B区序列在不同核受体之间高度可变。
C区为 DNA结合结构域（DNA Binding Domain, DBD），含有两个锌指的高度保
守结构域，其可以结合被称为激素反应元件（HRE）的 DNA特定序列。D区为
铰链区域，是将 DNA结合结构域与配体结合结构域连接的柔性域。影响细胞内
运输和亚细胞分布。E区为配体结合结构域（Ligand Binding Domain, LBD），配
体结合结构域是在不同核受体之间在序列上中等保守，但是在结构上高度保守的
结构域。 E区的二级结构是由 12 个 α螺旋组成，核受体的配体结合区在 E 区。





















图 1 核受体结构示意图 
Fig.1 Structure of nuclear receptors 
 
2. RXR简介 




种亚型：RXRα，RXRβ和 RXRγ，分别由 RXRA、RXRB、RXRG基因编码。 







继视黄酸受体（RARs）发现后，1990 年 Mangelsdorf 在筛选视黄酸受体 α
（Retinoic Acid Receptors, RARα）的 DNA 结合区域的 cDNA 文库时，发现了
一种新的 cDNA，经鉴定确定为一个编码 462 个氨基酸的 cDNA。其在结构上与
RAR 相似，但是对于视黄酸的响应低于 RAR，则被命名为视黄醇 X 受体 α
（Retinoid X Receptor α，RXRα）[16]。 




















在进行序列同源性分析分类时发现，RAR 与 VDR、TR、PPAR 更为相似，
而 RXR 则与 COUP-TF、HNF-4 同属最为古老的一类核受体[19]。并且，在海绵














































































图 2 肝纤维化中基质与细胞的病变 
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